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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUIACTIJPfc AJW PEMOHTA OBCAflHHX KOJIOHH 

(57) Abstract: 

M306pCTCHMe OTHOCMTO* K o6jiaCTH 6ypCHMH Yl flo6bT*IM HC^rm YL ra3a. B WaCTHOCTH K TeXKHKC H T€XHOJIor*HM 

KaroiTajibHoro peMOHra cKBaaKHHbi. Ue/Jb - noBbnneHMe Ha^emnocrM peMOHTHo-BoccT^oBsrrcjihHtAX pa6or 
3a ctier 3annrrbi repMeni3npyioinero noRpbiTHH c coxpaHem*eu repueTH3aiawM KonoHHbi no sceft /yrwHe 
HanoHteHHoro njiacTbipn. J}jlh 3Toro oh cHa6«eH npcAoxp aiorroi khbq-oi uanmeraMii. MaKCKManbHbiw 
HapyxHbri* flnaMerp KOTopbix npeBbnnaeT HapymHbrit ^rwaMerp KOJibueBbuc aneMeiiTOB. npw *tom 
npeAOxpaHMTcnbHbic Maiuacrbi paaMcmcHW hiemjry KOJibi^eebtMM ajieueHTaMM rcpMeTH3wpyion;erx) 

nOKpblTWH C 3a30DOM C B03M03RHOCTUO B pafoneM nOJlOWeHMH nepeKpbCTWH 3a30p0B C yMeHbTJieHHCM 

HapymHoro jrHajuerpa npefloxpaHHTCJibMbcc MaiuceT /jo Hapynmoro jrwaweTpa Konu^nbix 3neMCHTOB. 4 vui. 
blfalbll 
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Description (OnHcaniie H3o6peTeH«5iI: 

M3o6pcTame oxhochtch r o6/iacxM 6ypetnw m A<>6b™ necjmi m raaa h, b uacxHocxH, K TexmiKe h 
xexHojiorwi KarmxanbHoro peMOHTa CKBaXMHbi. 

Uenuo K3o6peT€HMfl flBjmexcfl noBbiraeHMe h^okhoctm pejuoHXHO-BoccxaHOBMxenbHbix pa6oT 3a cuex 
3annrrbi rcpMeTHDKpyiooj.ero noRpwiwi c coxpaHeHMeM repuexMoauMM kohohhw no bccM Rnvaic 
HajiomeHHoro iuracxbipH. 

nocTaaneHHaa ^CJ^> «ocrrwraercH Tew. trro nnacTbipb a/im peMOHxa o6ca#Hbix kojiohh cocxomAKM M3 
npoAanbHO-rcMjjpHpoBaHHoft xpy6bi c HapyjRiibai repuexM3MpyK)mMX4 noRpbiXHeu, BbmonHCHHbOi M3 Ha6opa 
KonhUCBbix 3jicmchtob. pacnajiomeHHbix fc«onb xpy6bi c 3aoopoM APyr oxHocKxenbHo Apyra, cna6»eH 
npcwoxpaHirwibHbiMH MaJUKeraMH. MaKCHManbHbiM HapyjRHbtft AMaMexp KOTopbix npeBbimaex Hapy7RHMfl 
AMawexp KonbueBbix ajieueaxoB. npn axoM irpeAoxpaHMxejibHbic uaHmeTU paouemeHbi Mea^y RojibMeBbooi 
anexteHxaifM repuerM3Mpy»n;ero noKpbixwM c 3a3opaMM c BosuoxHocxbio b pa6o^cM nonoxcHMM 
nepeKpbiTWH 3a30poB c yMeHbmeHMCu napyjRHoro flwawerpa irpeAoxpaHMTejibHbix uaHJKrr flo HapywBoro 
AMaMexpa KOJihueBbix 3jicmchtob. 

npM TpaHcnoprwpoBKe xaRoro unacxbipH b KQJioHHy o6caflHbix xpy6 ROHxaRX ero co cxcHKofi RonoHHbi 
ocymccTBnncTCfi ncpc3 wanaeTbi. pa3UCH^Hm>ie b 3a3opax we»Ay KanbueBbnwfM repueTTOHpyionniuM 
3jicmcht3mii Ha oitpcacjichhom paocTOHHUH AP>r* ox APY^ a no see ft p/mac n/iacxwpH- 

Manmexa BbmojmeHa b B^ne nM/iMHApa c nocTOHHHbai vum nepeMCHHbiM no ec jvmnz flMaMrrpoM « 
TonmmioA cxeHKM. HaHOojibinHH ;niauexp waHaexbi npeBbiraaer HapyjRHbiM onwcaHKKrti nMaMexp 
KOJibucBoro rcpMeTH3wpyiotqcrx> arieweHxa. 

HjiMHa MaHJKer BbiOHpaexcH xaxwM o6pa30M, hxoou npn paoMCincHUH wx Ha iuiacrbipc Me*my 
repMexMOMpywinHMH ancMeHTaMM coxpa«H/iCH <|>yHKUMOHanbHbiH 3a3op He TOJibKO npn xpaHcnopxwpoRKe. ho 
n npn pacnmpeHHM imacxbipH 8 ko/iohhc 

PaocTOMHHe uzmpy MaHHtexawM h mx kojimwccxbo paecwrbiBaexc* b aaBMCMMOcxM ox fyivun* nnacxbip* h 

KpMHK3Hbi CXBOJia CRBaJRHHbl. MXOObI npM ROHKpCXHblX KX 3Ha*ieHMHX MCRJDOUHXb ROHT&KT 

rcpucxH3iipyK)iucro noEpbrniH nnacTbipH c EonoHHOd h cro pa3pyraeaHe. 

KoH^wrypaiiMH Maiosex. 4>w3HKO-MexaHMMecRMe cBowcxea m npowHocxHbie xapaKxepMcxMKM MaTcpwana mo 
Koxoporo ohm H3roToaneHbi. no3B0Ji5Dox o6ecneuirrb mx uenocTHOCTb npn nBwmeHHM n/iacxbtpH b 
CKBajKMHC, anpnero pacniMpcHHM A e(J>opwHpoBaxbCH b paAnanbHOM nanpaBJicKHH ao bchmmmhw paBHoii 
xomnMHe repMCXM3Hpyiomtero noupbixM* njiacxbipfl, McmnoqaH AonaJtHMxenbHyio noxepjo npoxoAHoro 
ceMeHMfl ROJioHHbi o6caAHbtx xpy6. 

Ha 4>ht\ 1 M3o6pa«eH njiacxbipb 1 c oAexbom Ha Hero npeAOxpaHMxenbHbiMH waiixeraMM 2. cnymeHHtm b 
o6caAHyio KonoHHy 3: Ha 4>ht. 2 m 3 npoAOJibHbie m nonepeMHbie ce^eHMH MaHatexw; Ha 4>mt. 4 BapwaHX 
BO3M0JKH0rO H3POXOBJieHMH MaHJxex. 

MaHmexa 1 3) HsroxaBjiMBaexcH c nepeMCHHbiM no ee flHHHe nMawexpowi c oAKHaKOBOB tojiibmhoh 

cxeHKM no scewy cexiewrao paaHofl vum 6nM3K0« xojnuMHe repMexu3wpyiuiuero noRpwnw njiacxbipn. Ha 
KOHi^eBbix yMocxKox 4 ee BHyxpcHHHfl A^awexp BboiojiHeH c MMHycoBWM flonycKOM no oxHomeHMX) k 
HapyjKHOMy AMaMexpy ruiacxbipH. B cpeftHeM wacxH 5 Awawcxp MaHmexbi yBenMMMBacTCH 6e3 M3MeiieiiHH 
TonrnMHbi cxeHKM ao pasMepa Ha 3 4 mu npeBbiraaiomero nwauexp repuexMBwpyiomero KOJibueBoro 
3JieMCHxa 6. b pc3yjibxaxe nero b xoic Manmexbi o6pa3yexc« noAHyxpeHMe. 

nepexoAbi 7 ox 6oJTb0iero Awajaexpa k MeHbmeMy BbinonHeHbi kohmmcckmmm c yrvioM npn BcpnofHe KOHyca 
MciibmuM 45°. Me«AY rcpMexwROM 6 m MaHmcxoM 2 HMecxcfl sasop 8. rinacxbipb cnycKacxc« b cuaaKMHy 
Ha inxaHre 9. 

njiacxbipb co6HpaexcH h ycxaHaannBaexcH cjieAyiomMM o6pa3ow. 

MaHmexbi 2 OAeBaiox Ha ruiacxbipb 1 c Haxwrou, mto o6ecneuMBaex mx yAep^aHMe Ha new. 3axeM Ha 
nnacxbipb HaHocnxcM repMexM3wpy»otAcc noKpbixwe 6 b bmac RonbucBbix aneweHXOB Taxwou oopaooM, Mxo6bi 
MejRAy hmmm h MaHTRexaMM 2 ocxaBajicH 3anop 8. nocjie axoro nnacxbipb Ha raxaHre 9 onycKaexcH b 
o6caAHyK> xpy6y k Mecxy ee HerepMexH^nocxH. m pacnmpHexcH AopnupyioTAeH rojioBKOM no mioxnoro 
KOHxaxxa co cxeHKOft o6caAHOM rojiohhu. 

TpaHcnopxHbie ra6apHXHtie paawepw nnacxbipH o6ycnoBneHbi pa3MepaMM npeAOxpaHMxejibHbix waH»ex m 
noaxoMy npn a^mcchmm ero b kqjiohhc Roiixanx repMexMOwpyioiMero noRpwxMH nnacxbipn co CTCHKaMH 
o6caAHbtx rojtohh mcrjuo^ich, wro ooecncHMBaex eix> coxpaHHocxb. 

MaHmexbi HoroxaBJiMBaioxcH M3 Maxepwana ^-vat<^uuo anacTM^Horo, uxoOw He npeiwrcxooBaxb 
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pacrmrpeHWio njiacrwpH B kohohhc h He co3j^aBaTb npn 3T0M 3HaiorrejibHbiX flononHMWibHbix ycmiim h d 
to «c BpeMH flocra-roxiHo npo^Horo. cnoco6Horo coxpaiarrb rcoMcxpwMccRyK) $o P My b npouecce 
TpancnopmpoBKH njiacrup* k uecry napymcmw kojtohhw, nanpuMep. nomcanuieHa mm pcoimw. 

npn pacuiwpeHHH njiacTtjp* warae™ 3a ewer noflHyTpeHHfl. oGpaayioimix oaoop 10 M emjxy iimmm h 
DjiairrwpcM h kohmmcckiix nepexoAoc. KCKWuajomux 0 6pa30BaHMC cmiaAOK , A e$o P N«!pyiOTCH a pafliaajibHOM 
HanpaBneHMn m npiimHMaiOTC* k ctchkc nnacxwpH. HocKanbKy To/im^ia ctciikh uanmer 6/iH3 K a Tonm rnc 
rcpMexwDnpyio^ero noKpwnw , AononrofTCJTbflOfl norepn npoxoflporo ccmcbmh kojtohhu b 30iie ycranoBKH 
njiacTwpH mc npowcxo/jHT. 

HcnoJib30BaHHC npcAno«eHHon> iwacTbip*. CHa6xcHHoro npe A ovpaHWTCJibHWMii MaMeraMH noseojiHT 
npeflynpeAHTb tdchmc rcpMcmawpyiomcro noKpuTHH o ctchkh ko/iohhm. coxpaHUTb ero uejiocrHocxb h 
o6ccnctiHTk h aflexHbrit peiiOHx HepepMeriTObix o6caARbix kgjiohh. blblbU UUU2 UUU3 
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Claims [OopMyjia n3o6pereHHSi|: 

nuacTbipb jyin pcMOHra o6caAH^ kohohh, cocronmnfl ho rtpoAonbHO ro^pHpoBamioft Tpy6w c HapyjRHbiM 
repMeTH3Hpywn^iM noKpbiTHew, BbtnamieHHWW mo Ha6opa KonbueBbix 3JieMeHToo. pacno/iomeiorbix Bflojib 
TpyCbi c 3a3opoM oTHOCKTOibHo ^pyr ;g>yra. oTHMMajon^tHCH tcm, uto. c uenuo noBwmeHM* nafle>KH0CTH 

pCMOHTHO-BOCCTaHOHHTCJlbHbUC pa6oT 33 CUCT 3aTO?rrbI repMCTTOWpyiomcrO nORpbTITW C COXpaHCHMCM 
PC P MCTM3aUWM KOJIOHHW HO BCCM AHMHC HaJlOTKCIBIOrO lUiaCTfaip*. OH CHa6«CH npCAOXpaHMTCJlbHWMH 

MaiuKeTavoi, uaKCHManbHUit HapyaHbitf jjwaMeTp KOTopux npeBbrmaer napymnbrn /paaMeTp KQJibueswx 
3jicucHTX>B. npn 3tom npeAoxpamrroi bHbie MaJUKera paauemeHbi uexpy Koni^eBbiUH 9/ieweHTaMH 
rcpMCTirawpyiomero noKpbinw c 3a3opahin c B03MomHocrbio b pa6oMCM nojiomcHMM nepcKpwTH* oaoopoa c 
yMCHwncimcM H apy»Horo AHawerpa npcAOxpawrrcTibHbcx MOKaer flo H apy«Horo AMawe^a K cuiuj.cBbuc 
3/ieueHTOB 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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